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(54) PRISM SHEET, MANUFACTURE THEREOF, SURFACE LIGHT SOURCE DEVICE, AND 
TRANSMISSIVE DISPLAY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the rate translucent 
beads forming fine knoll projections in a coating layer of 
reverse side surface relating to the prism face of a prism 
sheet, and restrain lowering of light transmittance in the 
coating layer. 

SOLUTION: A coating layer 1 8 is provided on a back face of 
a transmissive base material sheet 1 2 in a prism sheet 
where the surface of the transmissive base material sheet 
12 is constituted to form a prism face having unit prisms 14. 
In forming the coating layer 1 8, an ink prepared by mixing a 
transmissive resin binder with transmissive beads having 
specific gravity lower than that of the resin binder is applied 
on the back face set facing upwards, and fine knoll 
projections 20 are protrudedly formed by floating up the Jk^ k> 2 * &< ** & 2q cm \ id****™*'* 
transmissive beads on the surface of the coating layer 18 
and by curing the resin binder in an unevenly distributed 
condition for the beads. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]In a prism sheet which carried out the multiple arrays of either [ at least ] unit prism or a 
unit lens to the surface of a translucency base material, and covered a rear face by a coating layer 
which consists of translucency material, While constituting said coating layer from a translucency 
bead distributed translucency resin and in this translucency resin, A prism sheet providing a fine 
colliculus-like projection of a large number which make many said translucency beads unevenly 
distributed by the surface of a translucency base material in said coating layer, and an opposite 
hand, and project from this surface. 

[Claim 2]A prism sheet constituting said at least a part of fine colliculus-like projection from a 
translucency bead whose particle diameter is 1-10 micrometers in Claim 1. 
[Claim 3]in Claim 1 or 2 — said — minute -- a hill — a refractive index of material which 
constitutes the ** projection — this — minute — a hiil — a prism sheet setting a ratio with a 
refractive index of material of a coating layer in contact with the ** projection to 0.9-1.1. 
[Claim 4]In a method of manufacturing a prism sheet of Claim 1 , 2, or 3, ink which mixes material of 
said translucency resin, and said translucency bead whose specific gravity is smaller than this, A 
manufacturing method of a prism sheet hardening after it applied so that it might be pushed against 
a rear face of said translucency base material by gravity, and said translucency bead is unevenly 
distributed near the surface after spreading, and making it a coating layer. 
[Claim 5]A transparent material which was made to emit light which is a plate which consists of 
translucency material and was introduced from at least 1 side edge from a light emission side which 
is one field, A surface light source device which has one prism sheet of the Claims 1-3 in which it is 
provided in said light source [ of this transparent material / which enters light in an inside from said 
one side edge at least ], and light emission side side in said transparent material, and light emitted 
from this light emission side enters from said coating layer side. 

[Claim 6]A surface light source device making at least one prism sheet made into a smooth side 
which does not have unevenness of the rear-face side between said prism sheet and said 
transparent materia! in Claim 5 intervene. 

[Claim 7]A light source which emits light to surface state, and an optical diffusion sheet arranged in 
a light emitting surface of this light source, A surface light source device which has one prism sheet 
of the Claims 1-3 in which it is provided along a light exiting surface of said light source and an 
opposite hand of this optical diffusion sheet, and light emitted from this light exiting surface enters 
from said coating layer. 

[Claim 8]A surface fight source device making at least one prism sheet made into a smooth side 
which does not have unevenness of the rear-face side between said prism sheet and said optical 
diffusion sheet in Claim 7 intervene. 

[Claim 9]A transmission type display object provided with a planate translucency display object and 
one surface light source device of the Claims 5-8 which it is arranged at the back of this 
translucency display object, and were made to be irradiated with this translucency display object by 
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emitted light from the back. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the InventiohjThis invention is used for the back light surface light source used when 
illuminating translucency display objects, such as a transmission type liquid crystal display and a 
billboard, from the back, and relates to a suitable back diffusion type prism sheet, its manufacturing 
method, the surface light source device using said sheet, and a transmission type display object. 
[0002] 

[Description of the Prior Artjln the liquid crystal display in recent years, as for the surface light 
source device for illuminating this liquid crystal display from the back, naturally, a thin weight saving 
is required if needed for low power consumption, a thin shape, and a weight saving, and low power 
consumption in the light source is attained for low power consumption, using the light from a light 
source effectively. 

[0003]Based on such a request, so that it may be indicated by JP,S60-70601,A, JP,H2-84618,A, 
JP,H3-69184,U, JP,H7-191319,A, etc., The thing it was made to condense the light from the surface 
light source in the specific direction (in the cases of many normal line direction of a light exiting 
surface) is proposed. 

[0004]As a surface light source device used for a transmission type liquid crystal display etc., there 
are an edge light type and a direct bottom part. 

[0005]Edge light mold face light equipment usually enters illuminant light from one side edge of the 
tabular transparent material of a transparent acrylic resin etc., and draws the light from the light 
exiting surface which is one surface of this transparent material, and he is trying to emit light to the 
backs, such as a liquid crystal panel, from here. 

[0006]In this case, in order to provide a light reflection plate or a light reflection film in the light 
exiting surface of said transparent material, and the field of an opposite hand in order to raise 
efficiency for light utilization, and to make emitted light equalize, the diffusion sheet which has an 
optical diffusion in the light exiting surface side of a transparent material is provided in many cases. 
[0007]The surface light source device of a direct bottom part reflects illuminant light in the backs, 
such as a liquid crystal panel, with a light reflector, usually arranges a diffusion sheet to the light 
exiting surface side, and it is diffusing idemitsu so that a light source configuration cannot identify 
by human being's eyes. 

[0008]In the surface light source device of the above edge light types or a direct bottom part, In 
order to concentrate in the specific direction and to act as Idemitsu of the light from the surface 
light source like the above-mentioned, there are some which have arranged the prism sheet (lens 
film) which carried out the multiple arrays of unit prism or the unit lens to the surface side of a 
translucency base material. 

[0009]As for the using form of this prism sheet, the combination etc. of the set direction and two or 
more prism sheets to the light source side of the side (prism plane) in which unit prism or a unit lens 
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was formed are proposed variously. 

[0010]Anyway, as for the above prism sheets, the prism plane and the field (rear face) of the 

opposite hand are made into the smooth side, 

[0011] 

[Problem to be solved by the invention]The above prism sheets had the problem of disturbing the 
picture formed from each pixel, when the repetition pattern of the light and darkness by the light 
from the surface light source was observed when a transparent material, a diffusion sheet, other 
prism sheets, etc. are combined, and this used for a liquid crystal display, for example. 
[0012]On the other hand, so that it may be indicated by JP,H7~151909,A, for example the repetition 
pattern of the above-mentioned light and darkness, For example, the method of canceling this is 
proposed noting that it is an interference fringe generated according to an external light source 
between the prism plane of one prism sheet, and the smooth side of the prism sheet of another side, 
when the prism sheet of two sheets is used. 

[0013]However, when this invention person checked, the repetition pattern of light and darkness 
was observed by the surface light source device also in the dark room kept the light from an 
external light source from trespassing upon. 

[0014]That is, this invention person checked that it was not based on external light source light, an 
interference fringe occurred by surface light source light, and this interference fringe occurred 
between the smooth side of a prism sheet, a light guide plate smooth side, a diffusion board smooth 
side, or the smooth side of other prism sheets. 

[0015]On the other hand, how to form in the smooth side of a prism sheet the fine irregularities 
which fulfill a specific condition is also considered so that it may be indicated by above-mentioned 
JP,H7-151909,A, but. In this case, there is a problem that the original function of a prism sheet to 
condense the light from the surface light source in a specific direction, for example, the normal line 
direction of a light exiting surface, and to raise luminosity will fall. 

[0016]This invention was made in view of the above-mentioned conventional problem, and is ***#. 
The purpose is to provide back diffusion [ which enabled it to control generating of an interference 
fringe ] type a prism sheet, its manufacturing method, the surface light source device using the 
prism sheet, and a transmission type display object, without being accompanied by near brightness 
lowering. 

[0017] 

[Means for solving problemjThe interference fringe generated when a light guide plate smooth side 
etc. are adjoined and the prism plane of a prism sheet and the field of an opposite hand have been 
arranged this invention, It is based on the knowledge that it is what is depended on the light from an 
inner light source (surface light source), and like the Claim 1 description, In the prism sheet which 
carried out the multiple arrays of either [ at least ] unit prism or a unit lens to the surface of the 
translucency base material, and covered the rear face by the coating layer which consists of 
translucency material, While constituting said coating layer from a translucency bead distributed 
translucency resin and in this translucency resin, The above-mentioned purpose is attained by 
making many said translucency beads unevenly distributed by the surface of the translucency base 
material in said coating layer, and an opposite hand, and providing the fine colliculus-like projection 
of a large number which project from this surface. 

[001 8]It may be made to constitute said at least a part of fine colliculus-like projection from a 
translucency bead whose particle diameter is 1-10 micrometers like Claim 2, 
[0019]Like Claim 3, it is good also considering a ratio of a refractive index of material which 
constitutes said fine colliculus-like projection, and a refractive index of material of a coating layer in 
contact with this fine colliculus-like projection as 0.9-1.1. 

[0020]In a way this method invention manufactures the above prism sheets like Claim 4, Ink which 
mixes material of said translucency resin, and said translucency bead whose specific gravity is 



http://www4.ipdl . inpit.go jp/cgi-bin/tran_web_cgi_ej j e?atw_u=http%3 A%2F%2F www4. ip. . . 2/1 7/20 1 1 



JP,1 1-0950 13, A [DETAILED DESCRIPTION] 



Page 3 of 10 



smaller than this, As it hardens after it applied so that it might be pushed against a rear face of said 
translucency base material by gravity, and said translucency bead is unevenly distributed near the 
surface after spreading, and it is made a coating layer, the above-mentioned purpose is attained. 
[002 1]A transparent material which was made to emit light which invention concerning a surface 
light source device is a plate which consists of translucency material like Claim 5, and was 
introduced from said one side edge at least from a light emission side which is one field, It is 
provided in said light source [ of this transparent material / which enters light in an inside from a 
one side face at least ], and light emission side side in said transparent material, Light emitted from 
this light emission side attains the above-mentioned purpose with a surface light source device 
which has a prism sheet of either of the Claims 1-4 which enters from said coating layer side. 
[0022]It may be made to make at least one prism sheet made into a smooth side without 
unevenness of the rear-face side between said prism sheet and said transparent material like Claim 
6 intervene. 

[0023]The light source in which invention of everything but a surface light source device emits light 
to surface state like Claim 7, The optical diffusion sheet arranged in the light emitting surface of this 
tight source, and this optical diffusion sheet, It is provided along the light exiting surface of said light 
source and an opposite hand, and the light emitted from this light exiting surface attains the above- 
mentioned purpose with the surface light source device which has a prism sheet of either of the 
Claims 1-4 which enters from said coating layer. 

[0024]It may be made to make at least one prism sheet made into the smooth side without 
unevenness of the rear-face side intervene between said prism sheet and said optical diffusion 
sheet like the Claim 8 description. 

[0025]Invention concerning a transmission type display object attains the above-mentioned purpose 
with the transmission type display object provided with one surface light source device of the 
Claims 5-8 which is arranged at the back of a planate translucency display object and this 
translucency display object, and irradiates with this translucency display object from the back from 
emitted light like Claim 9. 

[0026]According to this invention, a wrap coating layer is made to distribute a translucency bead for 
the prism plane in a prism sheet, and the rear face of an opposite hand, Since the translucency bead 
is made unevenly distributed near the surface of a coating layer when providing the fine colliculus- 
like projection of a large number with a projection height of 1-10 micrometers, There are few rates 
of the translucency bead to be used, there is no futility, and it is efficient, and. Decline in the light 
transmittance of the whole coating layer is controlled, and when a light diffusion layer is formed in a 
rear face opposite to the prism plane of a prism sheet the phenomenon in which the original 
function of a prism sheet to condense to the normal line direction of the light exiting surface which 
poses a problem, and to raise luminosity will fall can be controlled. 

[0027]Since the coating layer is solidified and formed in the state where applied to the translucency 
base material the ink which made the specific gravity of the translucency bead smaller than the 
specific gravity of translucency resin, and the translucency bead was come up to the surface 
according to specific gravity difference, A translucency bead can easily certainly be made unevenly 
distributed near the surface of a coating layer. 

[0028]Since the rear face of the prism sheet is covered with the coating layer which has a fine 
colliculus-like projection, A crevice is formed between the smooth sides etc. of the smooth side of 
the light guide plate which adjoins this rear face and this, a diffusion board smooth side, other prism 
sheets, etc., by this, the distance of said rear face, a light guide plate smooth side, etc. is kept from 
producing interference between rectilinear-propagation light and a reflected light, and generating of 
an interference fringe or Newton rings is prevented. 
[0029] 

[Mode for carrying out the invention]The example of an embodiment of the invention is explained in 
detail with reference to Drawings below. 
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[0030]As shown in drawing 1 and drawing 2 , the prism sheet 10 concerning this invention, To one 
field (in drawing 1 and drawing 2 , it is the upper surface) of the transparent substrate sheet 12, the 
triangular prism-shaped unit prism 14, Adjoin so that the ridgeline 14A may become parallel, and 
arrange a large number in the direction of one dimension, and the prism plane 16 is formed, The 
coating layer 18 is formed in the this prism plane 16 and rear-face side of an opposite hand, and the 
fine colliculus-like projection 20 of a large number which project from this surface is further formed 
in the surface of this coating layer 18. 

[0031]Said fine colliculus-like projection 20 is constituted including the translucency bead whose 
particle diameter is 1-10 micrometers. 

[0032]The fine colliculus-like projection 20 is formed in the surface of said coating layer 1 8 by the 
random two-dimensional distribution state. 

[0033]If the smooth side of the smooth side 22A of other translucency materials 22, for example, 
the smooth side of a light guide plate, and a diffusion sheet or the smooth side of other prism 
sheets is contacted and the coating layer 18 side is arranged, the above-mentioned prism sheet 10, 
In the former, although the interference fringe occurred like the above-mentioned by the surface 
light source light from the direction of this light guide plate, In the prism sheet 10 of this this 
invention, a smile projected from the surface of the coating layer 18 as shown in drawing 2 — a hill 
— in the ** projection 20, since the smooth side 22A in the translucency materials 22, such as a 
transparent material, is contacted, between this smooth side 22A and the surface of the coating 
layer 18, the crevice 24 certainly occurs. 

[0034]For this reason, even if light enters from the smooth side 22A and opposite hand (it is the 
bottom in drawing 2 ) of the translucency material 22, an interference fringe does not occur. 
[0035]That the particle diameter of the translucency bead selectively contained in said fine 
colliculus-like projection 20 here was 1 micrometers or more, If [ when this height shall be less than 
1 micrometer, the distance of said crevice 24 approaches the wavelength of surface light source 
light (visible light) and there is a problem that a color will stick, and also ] less than 1 micrometer, It 
is for the mass production of the translucency bead as a material of the fine colliculus-like 
projection 20 to avoid the problem that it is difficult and it becomes difficult to distribute this 
translucency bead to the binder (after-mentioned) which constitutes the coating layer 18. It is also 
for the light from translucency material to avoid the problem enters into the coating layer 18 
directly as an evanescent wave, and it becomes impossible to maintain uniform luminosity in a field. 
[0036]When the crevice 24 became larger than 10 micrometers, the particle diameter of the 
translucency bead was 10 micrometers or less in order to avoid that the operation which condenses 
the light from the surface light source in a specific direction, for example, the normal line direction 
of the light exiting surface by the side of the prism plane 16, falls greatly. 

[0037]As mentioned above, in the surface of the coating layer 1 8, random distribution of said fine 
colliculus-like projection 20 is carried out in two dimensions, and it is not arranged periodically. 
[0038]Temporari!y, the fine colliculus-like projection 20 is periodically arranged in the coating layer 
18, and if the cycle laps with the array cycle of the unit prism 14, a moire pattern will occur. 
[0039]When the above prism sheets are provided in the light exiting surface side of the back light of 
a color liquid crystal display and the fine colliculus-like projection 20 is arranged periodically, for 
example, there is a possibility that a moire pattern may occur, by overlapping the array cycle of the 
pixel of a liquid crystal display similarly. 

[0040]In the prism sheet 10 concerning this invention, since random relocation of the fine colliculus- 
like projection 20 is carried out in two dimensions, generating of the above moire patterns is 
prevented. 

[0041]As a transparent material which forms the transparent substrate sheet 12 which constitutes 
said prism sheet 10, the unit prism 14, and the fine colliculus-like projection 20, Polyester resin, 
such as polyethylene terephthalate and polybutylene terephthalate, Acrylic resins, such as 
polymethylmethacrylate, polycarbonate resin, Thermoplastics, such as polystyrene resin and 
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polymethyl pentene resin, polyester acrylates, The good thing of transparency is used by the resin 
etc. which stiffened the ionizing radiation hardening resin which consists of a monomer of oligomer, 
such as urethane acrylate and epoxy acrylate, and/or an acrylate system, etc. by electromagnetic 
radiation, such as ultraviolet rays or an electron beam. In the case of such resin, the refractive index 
uses what is usually 1.4 to about 1.6. Also except resin, as long as it is transparent, glass, ceramics, 
etc. may be sufficient. 

[0042]The coating layer 1 8 including the above fine colliculus~like projections 20, Coat the paint 
(ink) which made translucency resin (binder) distribute the translucency bead used as the material 
of the fine colliculus-like projection 20 on spray painting, a roll coat, etc., and form the coating layer 
1 8, and. A part or all of translucency particles is made to project to the paint film surface of the 
coating layer 18, and it is considered as the fine colliculus-like projection 20. 
[0043]The translucency bead which constitutes said a part of paint (ink) is chosen so that the 
specific gravity may become smaller than the specific gravity of said translucency resin used as a 
binder. 

[0044]A coat is forced on the rear face of the transparent substrate sheet 1 2 by gravity in the case 
of the coating of the above-mentioned paint. For example, the above-mentioned paint is applied in 
the state where a rear face becomes being able to set the transparent substrate sheet 12 to 
drawing 1 and drawing 2 as shown in drawing 3 with the upper part for reverse. 
[0045]If it applies in this way, as shown in drawing 3 (A) immediately after spreading, a translucency 
bead inclines in the application membrane of a flow state in a thickness direction, and is distributed 
that there is nothing, but. As a translucency bead comes up according to specific gravity difference 
and it is shown in drawing 3 (B) with progress (after 3-60) of time, it gathers in the surface of the 
coating layer 1 8 (being unevenly distributed), a part projects from the surface, and the fine 
coliicuius-like projection 20 is formed. 

[0046]What is necessary is just to stiffen the coating layer 18 in this state by the curing means 
corresponding to the kind of translucency resin, such as ultraviolet rays, an electron beam, and 
radiation. 

[0047]Also in the case of heat-hardened type ink included in large quantities, the solvent of the 
specific gravity whose presentation of ink is smaller than the specific gravity of translucency beads, 
such as toluene and MEK (methyl ethyl ketone), Things smaller than the specific gravity of 
translucency resin (binder) are the indispensable conditions of this invention about the solvent in 
which the specific gravity of a translucency bead volatilizes at the time of desiccation, 
[0048]In the case of heat-hardened type ink, the specific gravity of the mixture (translucency resin 
+ solvent) of liquefied substances other than the translucency bead in ink is smaller than the 
specific gravity of a translucency bead in many cases, but. In this case, although the state 
immediately after coating of the coating layer 18 in which applying ink to the field of an opposite 
hand with the gravity direction of a translucency base material was therefore formed is in the state 
where it distributed in translucency resin (binder), as [ show / in drawing 3 (A) ], When a solvent 
volatilizes, according to the drying stage after coating with the passage of time (usually 3 seconds - 
300 seconds). When the solvent component of said mixture (penetrable resin + solvent) volatilizes, 
since the specific gravity of a translucency bead is smaller than the specific gravity of translucency 
resin, As shown in drawing 3 (B), some translucency beads will project on the surface of the coating 
layer 18, and the fine colliculus-like projection 20 will be formed in it of this. 
[0049]Here the translucency particles as a material of the fine colliculus-like projection 20, 1-10 
micrometers in diameter a poly-methyl-methacrylate (acrylic) system bead, a polymethacrylic acid 
butyl system bead, a polycarbonate system bead, a polyurethane system bead, a calcium carbonate 
system bead, a silica system bead, etc. are used. The diameter of the translucency particles as a 
material of the fine colliculus-like projection 20 means the average value of the diameter of a 
particle of 1 micrometers or more. 

[0050]Although transparent materials, such as an acrylic, polystyrene, polyester, and a vinyl 
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polymerization object, are used as binder resin which forms said coating layer 18, It is preferred that 
the ratio of the refractive index of the translucency particles which form the fine collicu!us-like 
projection 20, and the refractive index of binder resin serves as the range of 0.9-1.1, and, as for the 
concentration of translucency particles, 2 to 15% for binder resin is stili more preferred. 
[0051]If the ratio of this refractive index becomes the outside of a mentioned range, the range of 
the ratios 0.9-1.1 of the above-mentioned refractive index, It opts for the original operation of a 
prism sheet of condensing the surface light source light which entered from the surface of the 
coating layer 18 in a specific direction, for example, the norma! line direction of a light exiting 
surface, and raising luminosity, from falling remarkably. 

[0052]As for the thickness of said coating layer 18, it is desirable to use the range of 1-20 
micrometers except for the projection height of the fine collicuius-like projection 20. 
[0053]This becomes impossible [ fixing the translucency particles used as the material of the fine 
colliculus-like projection 20 to the rear face of the transparent substrate sheet 12, if the thickness 
of the coating layer 18 is set to less than 1 micrometer ], It is because light transmittance will fall 
and the above original luminosity improving actions of a prism sheet will fall remarkably, if set to not 
less than 20 micrometers. 

[0054]As a manufacturing method of the above-mentioned prism sheet 10, the prism sheet 
(interlayer sheet before coating) of monolayer composition, For example, it can manufacture by cast 
molding etc. of the hardening resin by a heat pressing method, the injection molding process and 
ultraviolet rays, and heat of thermoplastics which are indicated by JP,S56~157310,A. 
[0055]As other manufacturing methods of the above interlayer sheets, For example, the roll intaglio 
which has a crevice (correctly uneven shape) of inverse shape to the form of the lens array of a 
request which is indicated by JP,H5~1 69901 5,A is filled up with ionizing-radiation-hardening-resin 
liquid, Put the translucency base material sheet 12 on this, and it irradiates with ionizing radiation, 
such as ultraviolet rays and an electron beam, from the transparent substrate sheet side as they 
are, There are some which the hardened tonizing-radiation~hardening-resin liquid serves as a lens 
array of desired form, and forms on a transparent substrate sheet by stiffening ionizing-radiation- 
hardening-resin liquid and exfoliating from a roll intaglio after that with the resin which hardened the 
transparent substrate sheet. The total thickness of said prism sheet 10 shall usually be about 20™ 
1000 micrometers. 

[0056]Although the prism plane 16 arranges the unit prism 14 of two or more triangular prism form 
in parallel and it is constituted in the above-mentioned prism sheet 10, The prism sheet 10A which 
formed the unit prism 1 5A of the semicircular pillar form which this invention is not limited to this 
and shown in drawing 4 , The prism sheet 10B in which the section shown in drawing 5 f ormed the 
sine curve-like unit prism 15B, The prism sheet 10C in which the section shown in drawing 6 (A) 
formed the unit prism 15C of trapezoidal shape, Like the prism sheet 10D which formed the unit 
prism 1 5D of the form which serves as an inclination straight line in a circle or an ellipse, and both 
sides in a tip, the section shown in drawing 6 (B) may arrange pillar-shaped unit prism adjacently so 
that the axis line may become parallel to the direction of one dimension. 

[0057]The section of unit prism is not limited semicircular shapes or in the shape of a sine curve, 
and is good also as polygons other than car OIDO, a Rankine's ovai, a cycloid, a phosphorus volute 
straight line, and a triangle. 

[0058]As shown in drawing 7 , it is good also as the prism sheet 10E provided with the eye lens of 
what is called a fly etc. which arrange the unit lens 15E with which hemispherical each projected 
independently in the direction of two dimensions. 

[0059]Next, with reference to drawing 8 , the surface light source device 30 concerning the example 
of an embodiment of the invention is explained. 

[0060]This surface light source device 30 forms the prism sheet 10 shown in said drawing 1 in the 
light emission side side, The transparent material 32 to which the light which is a plate which 
consists of translucency material and was introduced from the left-hand side side edge 32A in 
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drawing 8 was made to be emitted from the upper light emission side 32B, The linear light source 34 
which is arranged at this and parallel and enters light in said transparent material 32 from this side 
edge 32A over said side edge 32A of this transparent material 32, It is arranged as the light emission 
side 32B in said transparent material 32, the field of an opposite hand, and side edges other than 
left-hand side side edge 32A are covered, the light emitted from these fields is reflected, and it has 
the light reflection plate 36 for returning in the transparent material 32, and is constituted, 
[0061]The coating layer 18 of said prism sheet 10 is arranged where the light emission side 32B of 
said transparent material 32 is contacted. Said transparent material 32 is usually stored in the 
storage case (graphic display abbreviation) which used the light emission side 32B as the window. 
[0062]A!though said transparent material 32 is chosen from the material of said prism sheet 10, and 
the same translucency material as the material, an acrylic or polycarbonate resin is usually used. 
The thickness of the transparent material 32 is usually about 1™10 mm, in the position of the side 
edge 32A by the side of said linear light source 34, is the thickest and is made into the tapered 
shape which becomes thin gradually in a counter direction from here. 

[0063]In order for this transparent material 32 to make light emit from a large field (light emission 
side 32B), the light scattering function is added to that inside or surface. Said linear light source 34 
has it, when a fluorescent lamp obtains the uniform luminosity in the light emission side 32B. 
[ preferred ] 

[0064]In this surface light source device 30, as a light source which enters light in the transparent 
material 32, it is not limited to a linear light source and the point light sources, such as a filament 
lamp and LED (light emitting diode), may be arranged to line form. It may be made to arrange two or 
more small plane fluorescent lamps over the side edge 32A. 

[0065]Since the prism sheet 10 contacts the light emission side 32B of the transparent material 32 
in the surface light source device 30 shown in drawing 8 via the fine coliiculus-like projection 20 
projected from the coating layer 18, An interference fringe is prevented from occurring in the 
position between the coating layer 18 surface and the light emission side 32B like the above- 
mentioned. Therefore, a good luminescent surface can be formed as the surface light source of a 
transmission type liquid crystal display etc. 

[0066]The transparent material 32 is formed for a linear light source also in the said side edge 32A 
and side edge side of an opposite hand as tabular [ with the uniform thickness ], and it may be made 
to draw light also, for example from here, if it does in this way, the prism plane 16 will serve as high- 
intensity further, and the homogeneity of the luminance distribution in this prism plane 16 can be 
raised. 

[0067]Next, with reference to drawing 9 , the surface light source device 40 of a direct bottom part 
is explained. 

[0068]Thts surface light source device 40 arranges the optical diffusion sheet 42 along with the 
coating layer 18 by the side of the rear face of the prism sheet 10 shown in said drawing 1 , and. The 
light from the light source 34 is reflected with the light reflection plate 44 on a concave surface, and 
light is made to be emitted by the prism sheet 10 from said optical diffusion sheet 42 directly. 
[0069]In this surface light source device 40, like the above-mentioned surface light source device 
30, since the distance of the coating layer 18 surface of the prism sheet 10 and the optical diffusion 
sheet 42 is regulated by the fine colliculus-like projection 20, the interference fringe between both 
does not occur. 

[0070]The thing which vapor-deposited aluminum etc., or white foaming PET (polyethylene 
terephthalate) is used for a metal plate with said thin light reflection plates 36 and 44. 
[0071 ]The form of the light reflection plate 44 in the direct type surface light source device 40 can 
reflect the light from the linear light source 34 uniformly as a parallel ray, and form, such as a 
concave arc form, a paraboloid column, a hyperbola column, and an elliptic cylindrical shape, should 
just be chosen. 

[0072]Although the coating layer 18 of the prism sheet 10 is arranged directly in the light emission 
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side 32B of the transparent material 32, the above-mentioned surface light source device 30, This 
invention is not limited to this and it may be made to arrange the optica! diffusion sheet 46 between 
the prism sheet 10 and the light emission side 32B like the surface light source device 30A shown, 
for example in drawing 10 , 

[0073]A!though the coating layer 18 is arranged by each towards the light incidence side, the above- 
mentioned prism sheet 10, This turns the unit prism 14 side to the light emission side [ of the 
transparent material 32 ] 32B, or light reflection plate 44 side, and it may be made to arrange it like 
the surface light source devices 30B and 40A shown, for example in drawing 1 1 and drawing 12 . 
[0074]Although the prism sheet 10 of one sheet is all used for the above-mentioned surface light 
source devices 30, 30A, 30B, 40, and 40A, it may be made for the prism sheet of two sheets or 
three sheets or more to be used for them in piles, as this invention is not limited to this and shown 
* n drawing 1 3 - drawing 1 6 , 

[0075]The surface light source device 50A of drawing 13 arranges this 2nd prism sheet 52 between 
the light emission side 32B of the transparent material 32 and the prism sheet 10 in the surface 
light source device 30 shown in said drawing 8 . 

[0076] Fundamentally, although this 2nd prism sheet 52 is said prism sheet 10 and an identical 
configuration, a fine coliiculus-like projection is not provided in the coating layer side, and it is made 
into the same smooth side as usual. 

[0077]The ridgeline 54A of the unit prism 54 in this 2nd prism sheet 52 is arranged in the direction 
which intersects perpendicularly with the ridgeline 14A of the unit prism 14 in said prism sheet 10. 
[0078]In the case of this surface light source device 50A, the interference fringe occurred between 
the light emission sides 32B of the transparent material 32 in the prism plane of the 2nd prism sheet 
52, and the smooth surface position of the opposite hand, but this was not able to observe an 
interference fringe from the outside by covering that upper part with the prism sheet 10. 
[0079]The surface light source device 50B shown in drawing 14 shall omit explanation by using 
drawing 1 3 composition as a direct bottom part, and giving identical codes to identical parts also in 
the drawing 13 and drawing 9 . 

[0080]Although the 2nd prism sheet 52 all turns the unit prism 54 to the light emitting surface side 
and is arranged, the surface light source devices 50A and 50B which made the above prism sheets a 
two-sheet pile, This invention is not limited to this, and it turns the unit prism 54 of the 2nd prism 
sheet 52 to the transparent material 32 or optical diffusion sheet 46 side, and it may be made to 
arrange it like the surface light source devices 50C and 50D shown, for example in drawing 15 and 
drawing 1 6 . 

[0081]In these drawing 1 5 and drawing 16 , explanation shall be omitted by giving identical codes to 
sa 'd drawing 13 , drawing 14 , and identical parts. 

[0082]Next, the liquid crystal display 60 concerning the example of the embodiment of the liquid 
crystal displaying body by this invention shown in drawing 1 7 is explained. 

[0083]This liquid crystal display 60 arranges the liquid crystal panel 62 to the light exiting surface 
side of the surface light source device 50 as shown in said drawing 8 , drawing 1 0 , drawing 1 1 , 
drawing 13. or drawing 15 . 

[0084]This liquid crystal display is a transmission type, and the emitted light from said surface light 
source device 50 illuminates each pixel which forms a liquid crystal display from the back side. 
[0085]In this liquid crystal display 60, since there is no interference fringe into the illumination light 
from the surface light source device 50 like the above-mentioned, a good picture can be formed. 
Since the distance of the coating layer 18 surface of the prism sheet 10, and this and the smooth 
side of the transparent material 32 which counters, an optical diffusion sheet, and other prism 
sheets is 10 micrometers or less like the above-mentioned, The condensing performance to the 
norma! line direction of the prism sheet 10 does not fall, and good luminosity can be obtained. 
[0086] 

[Working example]Next, the embodiment of this invention is described. 
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[0087]The prism sheet 10 on a transparent biaxial extension PET film (125 micrometers of 
thickness), Apply a transparent glue line so that it may be set to about 1 micrometer, and the 
ultraviolet curing resin which uses as the main ingredients the prepolymer of the epoxy acrylate 
which makes the pattern of unit prism form on this is applied, By carrying out the ** form of the 
mold, after hardening a resin paint film (solidification), by pitch 30micrometer, what was arranged 
adjacently is used by the isosceles triangle whose unit prism form sections are 85 degrees of 
vertical angles so that the ridgeline 14A may become parallel mutually. The fine colliculusHike 
projection 20 was formed in the prism plane 16 and opposite side face (rear face) of the transparent 
substrate sheet 12 in which this unit prism 14 was formed in the following ways. 
[0088]As for the translucency bead as a material of the fine colliculusHike projection 20, the mean 
particle diameter of 5 micrometers and specific gravity apply the bridge construction acrylic resin 
(n= 1.49) of 1.19, and the paint with which specific gravity consists of 1.26 polyester resin (n= 1.55) 
as a binder. 

[0089]The ink into which above-mentioned translucency Beith was put for the above-mentioned 
binder resin 8% was specifically diluted with the solvent of MEKtoluene =1:1, and the viscosity was 
made into 27 seconds by ZAN cup viscosity meter #3. 

[0Q90]Thts ink was applied to the rear face of the transparent substrate sheet 12 in which the unit 
prism 14 was formed with the slit reverse coating method, the solvent was dried after that, and the 
coat was solidified, 

[0091]The fine colliculusHike projection 20 of 10 point average-of~roughness-height 
Rz=3micrometer by JISB0601 was formed in this dry coat in random arrangement in two dimensions 
with the average interval of d= 30 micrometers. 

[0092]Thus, an interference fringe was not observed when the formed prism sheet 10 was observed 
in the dark room in the state where are a dark room and the light emission side of the transparent 
materia! 32 was made to contact for example. 

[0093]various mean particle diameter of the translucency bead was boiled and changed, and the 
same prism sheet 10 as the above was formed, and when this was included in the surface light 
source device as shown in said drawing 8 - drawing 16 and was observed in the dark room, it 
became as it is shown in the next table 1. 
[0094] 
[Table 1] 
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[0095]As a result, only in the case of the comparative examples 1 and 2 in Table 1 , the interference 
fringe was observed. 

[0096]When [ whose one prism sheet of Embodiment 1 of Table 1 and surface side were 90 degrees 

of vertical angles ] the prism sheet of rear-face smoothness was incorporated like drawing 13 by 

pillar-shaped unit prism 2 equilateral triangles, a result as shown in Table 2 was brought. 

[0097] 

[Table 2] 
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[0098] 

[Effect of the Invention]Since this invention was constituted as mentioned above, the interference 
fringe by an extraneous Sight generated in a prism sheet is cancelable, and in the surface light 
source device and transmission type display object using this prism sheet, it has the outstanding 
effect that the good picture by which an interference fringe is not observed can be acquired. 
[0099]Since the translucency bead is made unevenly distributed near the surface of a coating layer 
according to this invention, while there are few rates of the translucency bead to be used, there is 
no futility and it is efficient, it has the effect that decline in the light transmittance of the whole 
coating layer can be controlled. 

[01 00] A translucency bead is come up to the surface according to specific gravity difference, and it 
easily certainly has an effect of the ability to make a translucency bead unevenly distributed near 
the surface of a coating layer. 



[Translation done.] 
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^*f-X, #"J*-i(f*^t*fc--X 1 #y>l,*> U X'i i 5 A €tftW fc^* Xi» is— h l 0 A . @5(C 
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[ 0 0 7 0 ] mi9&@»ag 3 6, 445*. ffl<&K«K 

t o 0 7i] x. wmommmiA o 
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1 0 0 8 0 3 3?.. ±E©J: *> ttf 'J XAV- I- f: 
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